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METHODS AND APPARATUSES FOR
MULTIPLE PRIORITY ACCESS IN A
WIRELESS NETWORK SYSTEM

BACKGROUND

As the demand for mobile broadband access continues to
increase, especially with the use of wireless technologies for
Machine to Machine (M2M) communication, there exists a
need for further improvements 1n wireless technologies such
as, but not limited to, Long Term Evolution (LTE) and Uni-
versal Mobile Telecommunications System (UMTS) tech-
nologies. Third Generation Partnership Project (3GPP)
Release 11 1s part of a wireless industry effort to provide these
turther improvements.

In current and previous releases of 3GPP LTE, mobile
devices may be classified as being configured for low access
priority. Devices configured for low access priority operate
with reduced priority when accessing a wireless network
relative to other devices with a higher access priority. During,
periods of congestion, a network may reject or restrict
requests for network access from low access priority devices
while still allowing access to normal and high priority
requests. Devices configured for low access priority operate
under low access priority unless special normal or high pri-
ority access 1s granted. For example, special priority access
may be granted to low access priority devices for emergency
calls or Mobile Priority Service (MPS).

It may be desirable for some low access priority devices to
be able to operate 1n a normal access priority mode 1n certain
additional situations. For example, a device that typically
operates with low access priority may have an application or
event that needs to be reported to an application server using
normal access priority mode. For example an application on
the device that sends hourly or daily usage reports can send
them using low access priority, and would use normal access
priority to send high priority information such as information
that the unit (e.g., utility box or vending machine) 1s being
tampered or the resource 1s getting low (e.g., candy or soda).
In order to allow normal access priority, these low access
priority devices need to be configured for dual access priority
capability.

Among other enhancements, 1t has been proposed that
3GPP Rel 11 provide dual access priority capability for
devices and networks. However, there 1s concern that low
access priority devices may abuse dual access priority capa-

bility.

SUMMARY

Embodiments relate to a method and/or device for access-
ing a wireless network and a method and/or apparatus for
controlling use of priority access to a wireless network.

In one embodiment, the method for accessing a wireless
network includes transmitting a registration request from a
device designated as having a low access priority. The regis-
tration request includes a value indicating that the device
supports multiple access priorities. The multiple access pri-
orities include the low access priority and at least one higher
access priority. The method further includes requesting
access when connecting to the wireless network based on a
response to the registration request

In one embodiment, the response to the registration request
indicates whether the wireless network permits multiple
access priorities.

The method may further include requesting, by the device,
a low access priority service connection from the wireless
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2

network 11 the response to the registration request indicates
that the wireless network does not permit multiple access
priorities for the device.

In one embodiment, the method further includes selec-
tively requesting, by the device, a service connection at the
higher access priority 1f the response to the registration
request indicates that the wireless network permits multiple
access priorities.

In at least one embodiment, the method further includes
receiving the response to the registration request.

In one embodiment, the method for controlling priority
access to a wireless network 1includes receiving a registration
request from a device designated as having a low access
priority. The registration request includes a value indicating
that the device supports multiple access priorities. The mul-
tiple access priorities include the low access priority and at
least one higher access priority. The method further includes
determining whether to permit a service connection to the
device under the higher access authority. The method further
includes transmitting a response to the registration request
based on the determining.

In one embodiment, the determining of a service connec-
tion 1s based on a congestion level of at least one cell of the
wireless network.

In one embodiment, the determining service connection 1s
based on a core network congestion level of the wireless
network.

In one embodiment, the response indicates that the higher
access priority 1s not permitted for the device 11 the determin-
ing determines to not permit a service connection to the
device under the higher access prionity.

The method may further include recerving a service request
requesting service at the higher access priority. The method
may further include selectively granting the higher access
priority for at least a duration required to respond to the
service request. The method may further include implement-
ing a price control for the duration required to respond to the
service request.

In one embodiment, a device for registering to a wireless
network includes a processor and an associated memory. The
processor 1s configured to transmit a registration request. The
registration request includes a value indicating that the device
1s designated as having a low access priority and that the
device supports multiple access priorities. The multiple
access priorities include the low access priority and at least
one higher access priority. The processor 1s further configured
to request access to the wireless network based on a response
to the registration request.

In one embodiment, the response to the registration request
indicates whether the wireless network permits multiple
access priorities.

In one embodiment, the processor 1s further configured to
request only low priority service from the wireless network if
the response to the registration request indicates that the
wireless network does not permit multiple access priorities
tfor the device.

In one embodiment, the processor 1s further configured to
selectively request a service connection from the wireless
network at the higher access priority level 1t the response to
the registration request indicates that the wireless network
permits the device to have multiple access priorities.

In one embodiment, the processor 1s further configured to
receive the response to the registration request.

In one embodiment, an apparatus for controlling usage of
priority access to a wireless network includes a processor and
an associated memory. The processor 1s configured to recerve
a registration request from a device designated as having a
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low access priority. The registration request includes a value
indicating that the device supports multiple access priorities.
The multiple access priorities include the low access priority
and at least one higher access priority. The processor is further
configured to determine whether to permit a service connec-
tion to the device under the higher access priority. The pro-
cessor 1s further configured to transmit a response based on
the determining.

In one embodiment, the determining 1s based on a conges-
tion level of at least one cell of the wireless network.

In one embodiment, the determining 1s based on a core
network congestion level of the wireless network.

In one embodiment, the response indicates that the higher
access priority service connection 1s not permitted for the
device 1 the determining determines to not permit a service
connection to the device under the higher access priority.

In one embodiment, the processor 1s further configured to
receive a service request requesting service at the higher
access priority. The processor 1s further configured to selec-
tively grant the higher access priority for at least a duration
required to respond to the service request. The processor 1s
turther configured to implement a price control for the dura-
tion required to respond to the service request.

BRIEF DESCRIPTION OF THE DRAWINGS

Example embodiments will become more fully understood
from the detailed description given herein below and the
accompanying drawings, wherein like elements are repre-
sented by like reference numerals, which are given by way of
illustration only and thus are not limiting of the present dis-
closure, and wherein:

FI1G. 1 illustrates a system 1n which example embodiments
may be implemented;

FIG. 2 illustrates a structure of a network element or a
mobile device for implementing methods according to at least
one example embodiment;

FIG. 3 illustrates signal flows for implementing methods
according to an example embodiment; and

FIGS. 4, 5A, and 5B 1illustrate structures of messages for
implementing methods according to some example embodi-
ments.

DETAILED DESCRIPTION OF EXAMPL.
EMBODIMENTS

L1l

Various embodiments of the present disclosure will now be
described more fully with reference to the accompanying
drawings. Like elements on the drawings are labeled by like
reference numerals.

Detailed 1llustrative embodiments are disclosed herein.
However, specific structural and functional details disclosed
herein are merely representative for purposes of describing
example embodiments. This mmvention may, however, be
embodied 1n many alternate forms and should not be con-
strued as limited to only the embodiments set forth herein.

Accordingly, while example embodiments are capable of
various modifications and alternative forms, the embodi-
ments are shown by way of example 1n the drawings and will
be described herein 1n detail. It should be understood, how-
ever, that there 1s no 1ntent to limit example embodiments to
the particular forms disclosed. On the contrary, example
embodiments are to cover all modifications, equivalents, and
alternatives falling within the scope of this disclosure. Like
numbers refer to like elements throughout the description of
the figures.
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Although the terms first, second, etc. may be used herein to
describe various elements, these elements should not be lim-
ited by these terms. These terms are only used to distinguish
one element from another. For example, a first element could
be termed a second element, and similarly, a second element
could be termed a first element, without departing from the
scope of this disclosure. As used herein, the term “and/or,”
includes any and all combinations of one or more of the
associated listed 1tems.

When an element is referred to as being “connected,” or
“coupled,” to another element, 1t can be directly connected or
coupled to the other element or intervening elements may be
present. By contrast, when an element 1s referred to as being
“directly connected,” or “directly coupled,” to another ele-
ment, there are no intervening elements present. Other words
used to describe the relationship between elements should be
interpreted 1n a like fashion (e.g., “between,” versus “directly
between,” “adjacent,” versus “directly adjacent,” etc.).

The terminology used herein 1s for the purpose of describ-
ing particular embodiments only and 1s not intended to be
limiting. As used herein, the singular forms “a”, “an”, and
“the” are mntended to include the plural forms as well, unless
the context clearly indicates otherwise. It will be further
understood that the terms “comprises”, “comprising,”,
“includes™ and/or “including”, when used herein, specily the
presence ol stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.

It should also be noted that 1n some alternative implemen-
tations, the functions/acts noted may occur out of the order
noted 1n the figures. For example, two figures shown 1n suc-
cession may 1n fact be executed substantially concurrently or
may sometimes be executed 1n the reverse order, depending
upon the functionality/acts involved.

Specific details are provided in the following description to
provide a thorough understanding of example embodiments.
However, 1t will be understood by one of ordinary skill 1n the
art that example embodiments may be practiced without these
specific details. For example, systems may be shown i block
diagrams so as not to obscure the example embodiments 1n
unnecessary detail. In other instances, well-known processes,
structures and techniques may be shown without unnecessary
detail 1n order to avoid obscuring example embodiments.

In the following description, i1llustrative embodiments will
be described with reference to acts and symbolic representa-
tions of operations (e.g., 1 the form of flow charts, flow
diagrams, data tlow diagrams, structure diagrams, block dia-
grams, etc.) that may be implemented as program modules or
functional processes include routines, programs, objects,
components, data structures, etc., that perform particular
tasks or implement particular abstract data types and may be
implemented using existing hardware at existing network
clements. Such existing hardware may include one or more
Central Processing Units (CPUs), digital signal processors
(DSPs), application-specific-integrated-circuits, field pro-
grammable gate arrays (FPGAs), computers or the like.

Although a flow chart may describe the operations as a
sequential process, many of the operations may be performed
in parallel, concurrently or simultaneously. In addition, the
order of the operations may be re-arranged. A process may be
terminated when 1ts operations are completed, but may also
have additional steps not included 1n the figure. A process
may correspond to a method, function, procedure, subroutine,
subprogram, etc. When a process corresponds to a function,
its termination may correspond to a return of the function to

the calling function or the main function.
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As disclosed herein, the term “storage medium”™ or “com-
puter readable storage medium” may represent one or more
devices for storing data, including read only memory (ROM),
random access memory (RAM), magnetic RAM, core
memory, magnetic disk storage mediums, optical storage
mediums, flash memory devices and/or other tangible
machine readable mediums for storing information. The term
“computer-readable medium” may include, but 1s not limited
to, portable or fixed storage devices, optical storage devices,
and various other mediums capable of storing, containing or
carrying instruction(s) and data.

Furthermore, example embodiments may be implemented
by hardware, software, firmware, middleware, microcode,
hardware description languages, or any combination thereof.
When implemented 1in software, firmware, middleware, or
microcode, the program code or code segments to perform the
necessary tasks may be stored 1n a machine or computer
readable medium such as a computer readable storage
medium. When implemented 1n software, a processor or pro-
cessors will perform the necessary tasks.

A code segment may represent a procedure, function, sub-
program, program, routine, subroutine, module, software
package, class, or any combination of instructions, data struc-
tures or program statements. A code segment may be coupled
to another code segment or a hardware circuit by passing
and/or recerving information, data, arguments, parameters or
memory contents. Information, arguments, parameters, data,
etc. may be passed, forwarded, or transmitted via any suitable
means mcluding memory sharing, message passing, token
passing, network transmission, etc.

Example embodiments may be utilized in conjunction with
Radio Access Networks (RANs) such as: Worldwide Interop-
erability for Microwave Access (WiIMAX); ultra mobile
broadband (UMB); 3" Generation Partnership Project Long
Term Evolution (3GPP LTE), etc.

In current wireless networks, a device may be classified as
only being enabled for low access priority communications.
Devices that support only low access priority communica-
tions may be prevented from accessing a wireless network
during periods of congestion on at least one cell of that wire-
less network or congestion on the core network of the wireless
network. However, low access priority devices may be
granted higher priority access under special situations, for
example, 1n an emergency.

Mobile network operators (MNOs) have requested that
devices be provided with dual access priority capabilities, 1n
the sense that the devices can operate under a normal access
priority status 1n some situations, but under low access prior-
ity status 1n most situations. However, allowing dual access
priority could lead to abuse in certain situations, and this
could lead to exacerbation of network congestion or network
tailure due to denial of service attacks.

For example, 11 a network has not been upgraded to allow
dual access priority capabilities, but devices supporting dual
access priority are nevertheless available and operating 1n the
non-upgraded network, the upgraded devices may appear to
be attempting to access the network under an unauthorized
priority status. The upgraded devices may therefore appear to
be “misbehaving” devices from the point of view of the non-
upgraded network, and these devices may therefore be denied
any service, including low priornity service, from the non-
upgraded network. This situation may occur, for example, 1T
upgraded devices are supported in dual access priority mode
in their home networks, but roam into a non-upgraded net-
work that does not support dual access priority.

Further, some MNOs may choose not to provide services to
dual access priority devices on at least some of their networks
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because such devices may request higher access priority con-
nections too often and thereby overload the relevant network.
As 1s known, low access priority devices are typically only
rejected for services when there are periods of congestion in
the network. Therefore, 1f a great number of low access pri-
ority devices register as dual access priority devices and
obtain higher access priority connections, network conges-
tion may be exacerbated.

In example embodiments, a method 1s provided 1n which
user devices supporting dual access priority check whether
dual access priority 1s permitted or supported on networks to
which the devices are requesting registration. In example
embodiments, such a check 1s done before the devices attempt
communication on a network, so that the devices do not
appear to be “misbehaving” devices from the point of view of
the network. If the device doesnot recerve an indication of
dual access priority support from the network, then the device
must remain 1n a low access priority mode and request ser-

vices only with low access priority.

FIG. 1 1llustrates a system 1n which example embodiments
are 1mplemented. Referring to FIG. 1, communications net-
work 100 includes at least one base station 110. At least one
user equipment (UE) 120 1s connected to the at least one base
station 110. The at least one base station 110 is further con-
nected to a Core Network (CN) 130. The CN elements
include, for example, one or more Mobility Management
Entities (MME). Though, for the purpose of simplicity, com-
munications network 100 1s illustrated as having only one
base station 110, communications network 100 may have any
number of base stations. The base station 110 serves a geo-
graphical region. It should be understood that there may be
additional, adjacent base stations serving adjacent geo-
graphic regions.

The system 100 may include one or more UEs 120.

FIG. 2 15 a diagram 1llustrating a structure of a UE 120 for
implementing methods according to at least one example
embodiment. The UE 120 may be any element that broadcasts
to base stations 110 or CNs 130 connected to the wireless
network.

The transmitting unit 210, recerving unit 220, memory unit
230, and processing unit 240 may send data to and/or recerve
data from one another using the data bus 260. The transmiut-
ting unit 210 1s a device that includes hardware and any
necessary software for transmitting wired and/or wireless
signals including, for example, data signals and control sig-
nals, via one or more wired and/or wireless connections to
network elements 1n the wireless communications network
100. For example, data signals transmitted by the transmitting,
unit 210 may include registration messages or service request
messages for registering on a wireless network, for requesting,
services from the base station 110, or for providing location
updates and other messages to the CN 130.

The receiving unit 220 1s a device that includes hardware
and any necessary software for recetving wired and/or wire-
less signals 1including, for example, data signals and control
signals, via one or more wired and/or wireless connections to
network elements in the wireless communications network
100.

The memory unit 230 may be any device capable of storing
data including magnetic storage, flash storage, etc. The
memory unit 230 may further store computer readable code.

The processing unit 240 may be any device capable of
processing data including, for example, a microprocessor
configured to carry out specific operations based on 1nput
data, or capable of executing instructions included in com-
puter readable code stored on the memory umt 230.
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It will be understood that a base station 110 and other
network element such as a CN 130 includes similar, corre-
sponding structures for transmitting signals to each other or to
the UEs 120, and for receiving signals transmitted from the
UEs 120. For example, the base station 110 and CN 130
include transmitting units 210 for transmitting responses to
registration requests or mobility updates to the UEs 120,
according to at least one example embodiment. The base
station 110 and CN 130 further include recerving units 220 for
receiving registration requests or mobility updates from the
UEs 120 according to at least one example embodiment.

Aspects of the example embodiments provide methods for
network elements 110, 130 to prevent low access priority UEs
120 supporting dual access priority from obtaining network
services using a higher, or “normal,” access priority. A net-
work element 110, 130 may either not support dual access
priority or the MNO may wish to not allow dual access
priority on the corresponding network.

Further aspects of the example embodiments provide
methods for network elements 110, 130 to provide network
services under a normal access priority to low access priority
UEs 120 that support dual access priority. Example embodi-
ments for preventing and allowing low access priority UEs
120 from receiving services under normal access priority are
described below with respect to FIG. 3.

Referring to FIG. 3, 1n at least one embodiment, the UE 120
transmits a message 1 requesting registration to a network.
The registration message may be an AttachRequest message.
In at least one embodiment, the UE 120 transmuits the Attach-
Request message to the base station 110. The AttachRequest
message 1s described 1n more detail below with respect to
FIG. 4.

In at least one other embodiment, the UE 120 transmits a
message 1 to a CN 130 to perform mobility management
procedures. In at least this embodiment, the UE 120 transmits
a Tracking Area Update message, a Routing Area Update
message, or a Location Area Update message to the CN 130
depending on the 3GPP access technology used in the net-
work 100.

Referring to FIG. 4, the AttachRequest message includes at
least a parameter, Deviceld, which 1s an identifier of the UE
120 making the registration request. The AttachRequest mes-
sage Turther includes a parameter, LowAccessPriority, which
indicates that the UE 120 1s a low access priority device.
Further, the AttachRequest message includes at least a param-
cter, DualAccessPrionity, which indicates that the UE 120
supports dual access priority. Dual access priority indicates
that the UE 120 1s a low access priority device that further
supports a higher, “normal” access priority mode. It will be
understood that similar parameters will be 1included 11 mes-
sage 1 1s one of a Tracking Area Update, Routing Area
Update, Location Area Update or other mobility update mes-
sage.

Referring again to FIG. 3, the network-side element 1n the
wireless network 1s at least a base station 110 and CN 130. For
example, the CN 130 processes the AttachRequest and sends
the response to base station 110, and the base station 110
transmits a response 1n message 2 to the AttachRequest mes-
sage. In at least one embodiment, the response 1s an Attach-
Response message. In at least one other embodiment, the
network-side element transmits a response message 2 to a
Tracking Area Update, Routing Area Update, Location Area
Update or other mobility update message.

The response message 2 may take one of two forms. If the
network does not allow or has not been upgraded to support
low access priority UEs 120 with dual access priority, the base
station 110 and CN 130 completes the registration procedure
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or the mobility management procedure with the device, with-
out indicating that the UE 120 1s allowed to use dual access
priority. IT this 1s the case, the response message takes the
form of message 2a 1n FIG. 3. I the network does allow low
access priority UEs 120 to use dual access priority, the base
station 110 and CN 130 complete the registration or mobility
management procedure with the UE 120, by indicating that
that the UE 120 1s allowed to use dual access priority in the
registration response or mobility management response mes-
sage. In this case, the response message takes the form of
message 256, shown 1n FIG. 3.

After completion of the registration or mobility update
process, the UE 120 may make any number of service con-
nections using a low access priority mode according to mes-
sage 3. The UE 120 will continue to make service requests
using a low access priority mode according to message 3 until
higher priority access 1s desired.

When the UE 120 wishes to access the network using
normal priority, the UE 120 checks the registration response
(response from Attach, Tracking Area Update . . . ) stored 1n
its memory unit 230 to determine whether the network 1ndi-
cated support for dual access prionty. For example, the UE
120 may check a value stored in memory unit 230, where the
UE 120 saved the results of the registration procedure or the
mobility update procedure, or where the UE 120 saved
parameters returned in the attachment response or mobility
management response of message 2.

If the network element 110, 130 did not indicate support for
dual access priority, the UE 120 must continue network
access using the low access priority mode. Therefore, the UE
120 will send message 4a, indicating that the UE 120 wishes
to recerve services under low access priority. Message 4a
according to an example embodiment may be a ServiceRe-
quest message as shown in FIG. 5A. As shown in FIG. 5A, the
ServiceRequest message 4a includes at least a parameter,
Deviceld, that identifies the UE 120 making the service
request. Further, the ServiceRequest message 4a includes a
parameter, LowAccessPriority, that indicates that the UE 120
1s making at least this service request while operating 1n low
access priority.

The network 100 may experience elevated network con-
gestion levels i which the network would otherwise have
rejected low access priority service requests from the UE 120.
In this case, 1n an example embodiment, service requests
according to message 4a are rejected by the network 100. In
at least one embodiment, the base station 110 may determine
cell-level congestion levels. In at least one further embodi-
ment, the CN 130 may determine a core network congestion
level. Either the cell-level congestion level or core network
congestion level may be used to indicate whether network
100 1s experiencing elevated congestion levels.

Referring again to FIG. 3, if the network element 110 or
130 indicated support for dual access priority, and the UE 120
wishes to send a service request under normal access priority,
the UE 120 sends message 4b. In an example embodiment,
the UE 120 sends a ServiceRequest message as shown in FIG.
5B. As shown, the ServiceRequest message 46 includes at
least the parameter Deviceld, which identifies the UE 120
making the current service request. However, 1n contrast to
message 4a, shown 1n FIG. SA, message 45 does not include
a parameter LowAccessPrionity, because the UE 120 1is
requesting access under, for example, normal access priority.
In this case, access will be provided to the network 100
according to normal, rather than low, access priority. Further,
the UE 120 using normal access priority may be allowed
access while other UEs 120 using low access priority are not
permitted any access to the network. The UE 120 may sub-
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sequently make future service requests with low access pri-
ority according to message 5. Further, the UE 120 may alter-
nate between normal and low access priority requests
according to the needs of the UE 120. Each time that the UE
120 requests a service connection, the network elements 110,
130 will determine the level of congestion on the network and
will grant or deny access on a case-by-case basis.

In example embodiments, when the network-side element
110, 130 responds to the registration request or mobility
update message 1 by indicating that dual access priority
devices will not be supported, the UE 120 may nevertheless
attempt connections using normal access priority according
to message 4b. In this case, 1n at least one embodiment, the
network-side element 110, 130 may implement price controls
such that the UE 120 1s permitted access, but at a premium
service fee.

According to example embodiments, therefore, methods
are provided for permitting normal access priority messaging
from user devices that normally receive only low access pri-
ority. Normal access priority may therefore be used for cer-
tain types of transmissions according to the needs of user
devices, subject to restrictions based on network congestion
or mobile network operator preferences or policies. Normal
access priority may further be provided to low access priority
devices at a premium service charge.

[lustrative embodiments described herein are directed
methods 1n which two access priorities, low and normal, are
supported. However, it will be understood that more than two
access priorities may be supported in additional example
embodiments. For example, a high access priority may be
supported for service requests.

Variations of the example embodiments are not to be
regarded as a departure from the spirit and scope of the
example embodiments, and all such variations as would be
apparent to one skilled 1n the art are intended to be included
within the scope of this disclosure.

What 1s claimed:
1. A method for accessing a wireless network, the method
comprising:

transmitting a registration request from a device, the reg-
istration request including a first value designating the
device as having a low access priority and a second value
indicating that the device supports multiple access pri-
orities when accessing the wireless network, the mul-
tiple access priorities including the low access priority
and at least one higher access priority;

receiving, at the device, a response from the wireless net-
work, the response indicating whether the wireless net-
work supports the multiple access priorities by devices
designated as having the low access priority; and

requesting, by the device, access to the wireless network
using one of the low access priority or the at least one
higher access priority, based on the response to the reg-
1stration request.

2. The method of claim 1, further comprising;

requesting, by the device, a low access priority service
connection from the wireless network 1f the response to
the registration request indicates that the wireless net-
work does not permit multiple access priorities for the
device.

3. The method of claim 2, further comprising;

selectively requesting, by the device, a service connection
atthe atleast one higher access priority if the response to
the registration request indicates that the wireless net-
work permits the device to have multiple access priori-
t1es.
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4. A method for controlling priority access to a wireless
network, the method comprising;:
receving a registration request from a device, the registra-
tion request including a first value designating the device
as having a low access priority and a second value 1ndi-
cating that the device supports multiple access priorities
when accessing the wireless network, the multiple
access priorities including the low access priority and at
least one higher access priority;
determining whether to permit a service connection to the
device under the multiple access priorities; and

transmitting a response to the registration request based on
the determining, the response indicating whether the
wireless network permits a service connection under the
multiple access priorities by devices designated as hav-
ing the low access priority.

5. The method of claim 4, wherein the determining 1s based
on a congestion level of at least one cell of the wireless
network.

6. The method of claim 5, wherein the determiming 1s based
on a core network congestion level of the wireless network.

7. The method of claim 4, wherein the response indicates
that the higher access priority 1s not permitted for the device
if the determining determines to not permit a service connec-
tion to the device under the multiple access priorities.

8. The method of claim 7, further comprising;

recerving a service request requesting service at the at least

one higher access priority 1f the determining determines
to permit a service connection under the multiple access
priorities.,

selectively granting the at least one higher access priority

for at least a duration required to respond to the service
request; and

implementing a price control for the duration required to

respond to the service request.

9. A device for accessing a wireless network, the device
comprising;

a processor and an associated memory, the processor con-

figured to,

transmit a registration request from a device, the regis-
tration request including a first value designating the
device as having a low access priority and a second
value indicating that the device supports multiple
access priorities when accessing the wireless net-
work, the multiple access priorities including the low
access priority and at least one higher access priority,

receive a response Irom the wireless network, the
response indicating whether the wireless network
supports the multiple access priorities by devices des-
1gnated as having the low access priority, and

request access to the wireless network using one of the
low access priority or the at least one higher access
priority, based on the response to the registration
request.

10. The device of claim 9, wherein the processor 1s further
configured to:

request only low priority service from the wireless network

i the response to the registration request indicates that
the wireless network does not permit multiple access
priorities for the device.

11. The device of claim 10, wherein the processor 1s further
coniigured to:

selectively request a service connection from the wireless

network at the at least one higher access priority 1f the
response to the registration request indicates that the
wireless network permits the device to have multiple
access priorities.
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12. An apparatus for controlling usage of priority access to
a wireless network, the apparatus comprising:
a processor and an associated memory, the processor con-
figured to,
receive a registration request from a device, the registra-
tion request including a first value designating the
device as having a low access priority and a second
value indicating that the device supports multiple
access priorities when accessing the wireless net-
work, the multiple access priorities including the low
access priority and at least one higher access priority,
determine whether to permit a service connection to the
device under the multiple access priorities, and
transmit a response based on the determining, the
response indicating whether the wireless network per-
mits a service connection under the multiple access
priorities by devices designated as having the low
access priority.
13. The apparatus of claim 12, wherein the determining 1s
based on a congestion level of at least one cell of the wireless
network.

12

14. The apparatus of claim 13, wherein the determining 1s
based on a core network congestion level of the wireless
network.

15. The apparatus of claim 12, wherein the response indi-
cates that the higher access priority 1s not permitted for the
device 1f the determining determines to not permit a service
connection to the device under the multiple access priorities.

16. The apparatus of claim 135, wherein the processor 1s

10 further configured to:

15

receive a service request requesting service at the higher

access priority 1f the determining determines to permit a
service connection under the multiple access priorities

selectively grant the at least one higher access priority for
at least a duration required to respond to the service
request; and

implement a price control for the duration required to
respond to the service request.
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